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progenitors
 Lymphoid associated mesenchymal stromal cells are believed to play 
essential roles in immune and organ homeostasis however our knowl-
edge regarding the functional heterogenity and ontogeny of these cells 
remains limited.
 In lymph nodes, CD45-CD31- lymph node mesenchymal cells 
(LNMC) are classically distinguished into Gp38+PDGFRα+ and Gp38-
PDGFRα- subsets. Gp38-PDGFRα- LNMC express integrin α7 chain 
(ITGA7) and include contractile pericytes1. In contrast, Gp38+PDGFRα+ 
LNMC (typically termed fibroblastic reticular cells, FRC) contain CCR7 
ligand (CCL19 and CCL21)-producing cells that wrap around the reticu-
lar network of collagen-rich fibres in the LN paracortex. Two additional 
Gp38+ LNMC subsets have been identified; B cell follicle-resident com-
plement receptor CR-1 (CD21) and CR-2 (CD35) expressing follicular 
dendritic cells (FDC) and MAdCAM-1+ marginal reticular cells (MRC) lo-
cated directly underneath the LN subcapsular sinus2. Whether the Gp38+ 
LNMC compartment contains components that are distinct from classical 
FRC, MRC and FDC remains unclear.
 Despite growing evidence highlighting the importance of individual 
LNMC subsets in supporting T- and B-cell-dependent immunity2, very 
little is known regarding the development of these cells. Notably, whether 
mature Gp38- and Gp38+ LNMC subsets can be derived from a common 
progenitor population, the phenotype and cellular identity of such puta-
tive precursors and their persistence in adult lymphoid organs are all per-
taining unanswered questions.
 In the thymus, thymic mesenchymal cells (TMC) are located in the 
capsule and surrounding the vasculature of both thymic cortal and med-
ullary regions, with some displaying pericyte morphology in situ3. 
Whether TMC consist of functionally distinct subsets, the ontogeny of 
TMC and the functional and developmental relationship between TMC 
and LNMC subsets remains unknown.
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BP-3-Gp38+ subsets consist of adventitial cells 
Gp38- (PDGFRα-PDGFRβ+, arrowheads) 
These cells expressed a distinct set of 
vasculogenic/angiogenic and epithelial modulators and 
formed outer layers or aggregates surrounding peri-
cytes and endothelium. 
BP-3-Gp38+ subsets selectively express CD34 
BP-3-Gp38+ (PDGFRα+PDGFRβ+, arrows) 
These cells selectively expressed pericyte markers and 
formed outer layers or aggregates surrounding CD31+ 
blood endothelium. 
CD34+ BP-3-Gp38+ (PDGFRα+CD34+, arrows) 
In lymphoid organs, CD34+ BP-3-Gp38+ 
adventitial cells were localized in:
- thymic CMJ
- LN medullary area
- central arteriole in the splenic white pulp 
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Our findings bring novel insights to the understanding of lymphoid 
mesenchymal cell heterogeneity and suggest an unforeseen role of 
the vascular adventitia as both intrinsic and extrinsic source of lym-
phoid stromal progenitors.
Mesenchymal stromal compartments of thymus and LNs contain a 
functionally related subset of Gp38- ITGA7+ pericytes and a subset of 
BP3-Gp38+ adventitial cells distinct from CCL21+ FRC, MRC and 
FDC 
CD34+ BP3-Gp38+ adventitial cells have the potential to develop into 
ITGA7+ pericytes as well as BP3+ FRC, MRC and FDC   
In lymphoid organs, BP3-Gp38+ adventitial cells selectively express 
CD34 and high level of the mesenchymal progenitor-associated 
marker, Sca-1 
Thymic and LN environment provide differential developmental con-
text to mesenchymal precursors 
Fig.4 
Compared to Gp38- and BP-3+  subsets, 
BP-3-Gp38+ cells express highest levels of 
mesenchymal progenitor-associated 
marker, Sca-14  
Fig. 4 
Transfer of adult CD34+ BP-3-Gp38+ adventitial cells into RTOC and RLOC grafts reveals the potential of these cells to develop into multiple lymphoid mesenchymal subsets.  
RLOC grafts 
adopted LN structure
with segregated 
T- and B-cell zones 
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adopted thymic 
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arrowheads: 
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RTOC In RLOC grafts EYFP+ donor cells generated populations of 
Gp38-ITGA7+ pericytes, BP-3-Gp38+ CD34+ adventitial cells, 
and BP3+ TRC, MRC and FDC.  
RTOC grafts EYFP+ donor cells failed to differentiate into BP-3+Gp38+ subsets. 
Similar results were obtained when RLOC and RTOC transfers were performed 
using ICAM-1- CD34+ BP-3-Gp38+ cells isolated from adult thymus. 
These results support a conclusion that CD34+ BP-3-Gp38+ adventitial cells 
constitute a postnatal reservoir of tissue-resident mesenchymal progenitors 
in lymphoid organs.  
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